Different influence of antipsychotics on the balance between pro- and anti-inflammatory cytokines depends on glia activation: An in vitro study.
The microglial hypothesis of schizophrenia suggests that its neuropathology is closely associated with neuroinflammation manifested, inter alia, by an increased expression of cytokines. However, clinical investigations imply that schizophrenia is a heterogeneous disease and in some groups of patients the activated inflammatory process does not contribute to the disease-associated impairment of brain function. Clinical studies revealed also an equivocal impact of antipsychotics on peripheral and CSF cytokines, whereas experimental research performed on the stimulated glia cultures showed their inhibitory effect on pro-inflammatory cytokine levels. In the present study, the effect of chlorpromazine, haloperidol and risperidone (0.5, 5 or 10μM) on production of pro-inflammatory cytokines IL-1β and TNF-α and anti-inflammatory IL-10 was investigated in the unstimulated and lipopolysaccharide-stimulated primary rat mixed glial cell cultures. In the unstimulated cultures, haloperidol at all applied concentrations, risperidone at 5, 10μM and chlorpromazine at 10μM increased IL-10 levels in the culture supernatants without a significant influence on IL-1β or TNF-α levels, and all drugs applied at 10μM induced a robust increase in IL-10 mRNA expression. Under strong inflammatory activation, haloperidol and risperidone at all concentrations reduced production of both pro-inflammatory cytokines, without adverse effects on IL-10 expression when used at 10μM. Chlorpromazine at all concentrations diminished the production of three cytokines and did not induce anti-inflammatory effect. These results suggest that dependently on glia activation antipsychotics via different mechanisms may induce anti-inflammatory effect and that this activity is not common for all drugs under conditions of strong glia activation.